Far-infrared (FIR) radiation therapy has been used for soothing effect in wound treatment. Studies have shown that FIR could enhance wound healing processes in rat models. Although these research results supported that FIR may play an important for wound healing, it had no consensus in clinical practices. It is suggested that more persuasive systemic clinical researches are needed to explore the effectiveness of FIR therapy for wound healing.
Dear Editor,
Far-infrared (FIR) radiation is an electromagnetic spectrum with a wavelength of 3 to 100 mm. It has been observed that FIR can stimulate cell proliferation, increase tissue regeneration in vitro, and increase the topical skin temperature. 1, 2 Recent studies have been demonstrated that FIR has been used for soothing effect and reducing pain of the wound site after standard medical wound treatments, even in clinical observations where wounds under exposure to FIR decreased the wound healing times. 3, 4 However, FIR treatment is considered as an alternative medicine because no consensus has been reached regarding its role in the treatment of wounds.
This study is based on a medical literature review on the effects of FIR in the wound healing process. Studies written in English were searched in the PubMed database from January 1980 to August 2015 using the keywords ''far infrared,'' ''wound,'' and ''healing.'' The references cited in the articles retrieved from the search were also cross-searched. We focused on study design, period, and the outcomes from all the studies included. Related studies were assigned to the appropriate ''level of evidence'' according to the Oxford Centre for Evidence-Based Medicine 2011. There studies involved the inclusion criteria (Table 1) .
It was indicated that FIR did not enhance the blood flow of the interested area during the exposure, but after removing the FIR source, the blood flow increased. 5 Another study showed that rats with a full thickness wound on its dorsal side under FIR exposure had a better healing rate and also more fibroblast and collagen aggregations than other rats that did not undergo FIR treatment. 6 Only in the animal model and tooth extraction wound sites were the induced expressions of TGF-b1 identified after FIR exposure. 7 From these studies, the authors found that FIR enhanced or stimulated biological effects such as increasing the blood flow of the exposure site, fibroblast proliferation, collagen fiber generation or accumulation, and TGF-b1 secretion. Although these phenomena are key elements for increasing wound healing, it cannot be said that putting it into clinical practice of wound care will provide similar results. Furthermore, among these studies, tissues were affected by electronically generated FIR sources, which produce heat and FIR at the same time. It was hard to clarify that these observations were due to electromagnetic radiation or heat-activated systemic reaction such as enhancing microcirculations. Therefore, non-electronically generated FIR sources (nonheating device) should be used for further animal or clinical studies. Further studies are required not only to evaluate the effectiveness, such as enhancing microcirculation, of FIR in the clinical setting, but also to reveal the latent mechanism experimentally to fit in the last piece of the puzzle into the whole picture. 
